Effects of low concentrations of benzene on human lung cells in vitro.
Exposure to benzene causes health hazards to humans. The airway epithelium is a physical barrier to inhaled toxicants and particulates. This is an in vitro basic science study to evaluate the effects of benzene on lung cells without the inflammatory responses triggered by inhalation. Dose-response cytotoxicity was assessed using two cell lines: alveolar derived (A549) human epithelial adenocarcinoma and human lung (LL24) fibroblast. A549 cells were more resistant than LL24 fibroblast lung cells to benzene. LL24 cells demonstrated enhanced proliferation with diluted benzene solutions. Moreover, low concentrations of benzene enhanced telomerase activity in LL24 cells while no effects were observed in the adenocarcinoma cells. Proteolysis of lung matrix by matrix metalloproteinases (MMPs) is an early event observed in lung pathologies. Benzene increased MMP-2 and MMP-3 mRNA. Using the ratio (MMP-1+MMP-2+MMP-3)/(TIMP-1+TIMP-2), as an index of prodestructive activity, we observed a dose-dependent increase. The overall higher expression levels of MMPs in benzene treated cells did not appear to be controlled by TIMPs, which are negatively correlated. Comparing different cell lines, we demonstrated how crucial is the target's susceptibility. Our observations may represent early functional alterations that occur in the airways of exposed people.